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(54) PACKET COMMUNICATION METHOD 

(57)Abstract 

PURPOSE: To improve a using efficiency of a network 
by arranging in common the data Q showing the 
communication quality as a part of a packet header or a 
trailer of every hierarchy and referring to the data Q to 
process the packets in every hierarchy. 
CONSTITUTION: When the data are transmitted, the 
data string received from a higher hierarchy is divided in 
a TCP packet 1 1 and the communication quality request 
value Q given from the higher hierarchy is buried in a 
part 13 of an added TCP header 12. Then the part 13 is 
transformed into an IP packet 14 and the value Q 
common to the part 13 is buried into a part 16 of an 
added IP header 15. The value Q is transformed into an 
ATM cell 1 7. At the same time, the value Q common to 
the part 16 is buried into a part 19 of an ATM header 18. 
Then the packet processing is properly carried out in 
every hierarchy based on the value Q, and the cell and 
the packet are disused. Thus it is possible to prevent 
the useless packet transmission by the preferential 

processing, to evade the congestion, to effectively use a transmission line, and to transmit the 
data in real time and with high quality. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The packet correspondence procedure characterized by what packet processing could 
be made to carry out with reference to the data in which the data in which communication link 
quality is shown are arranged in the packet communication mode which packet-izes a data signal 
according to each hierarchy's format with the communications protocol hierarchized by two or 
more hierarchies, and transmits it in common as each hierarchy's packet header, or a part of 
trailer, and said communication link quality is shown in each hierarchy. 

[Claim 2] The packet correspondence procedure given in the 1st term characterized by using an 
abandonment priority as data in which communication link quality is shown. 
[Claim 3] The packet correspondence procedure given in the 1st term characterized by using a 
congestion condition as data in which communication link quality is shown. 

[Claim 4] The packet correspondence procedure given in the 1 st term characterized by using a 
time delay as data in which communication link quality is shown. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the packet correspondence procedure which 
packet-izes and is transmitted using the protocol to which a data signal is specified according to 
a layered structure based on an OSI reference model in online communications. 
[0002] 

[Description of the Prior Art] In the packet communication mode (data communication system) 
which packet-izes a data signal according to each hierarchy's format with the communications 
protocol hierarchized by two or more layers represented by the OSI reference model, and 
transmits it it has the format structure where each hierarchy consists of an independent header 
until now, and there was no function which delivers and receives the header information which 
shows the condition of a communication link quality demand or a network among hierarchies. 
[0003] Actuation is explained about the case where the data (IP (Internet Protocol) packet data) 
of a computer are divided and transmitted to an ATM eel as an example, using ATM 
(Asynchronous Transfer Mode) as a physical layer. Drawin g 6 shows mapping of the data in each 
hierarchy in case a TCP/IP protocol performs data transmission between computers, using ATM 
as the physical layer. 71 shows the format structure of a TCP packet, 72 is a TCP header and 
21 is TCP data. 73 shows the format structure of an IP packet and 74 is IP header and a trailer 
for [ 22 ] ATM eels in IP data and 23. 75 shows the structure of an ATM eel, 76 is an ATM 
header and 24 is data division. 77 shows the structure of an ATM eel header, header length is 
fixed to 5 bytes and the data length is being fixed to 48 bytes. In addition, TCP and IP packet 
size are adjustable, and are a maximum of 64 K bytes. 

[0004] In the case of data transmission, the data stream from the application of the upper layer 
is divided into a TCP segment (packet), and a TCP header is added. Next, this is mapped in an IP 
packet and IP header is added. Furthermore, an IP packet is mapped in an ATM cel. In the 
method of ceHzing to ATM, it is Types 1 and 2 and 3/4. And although there is a format called 
Type 5 and format structures differ, respectively, the case of Type 5 for data transmission is 
shown here. The header information used for the processing in each hierarchy has been 
independent in each hierarchy, and has composition which cannot use a layer, straddling so that 
drawing 6 may show. 

[0005] Drawin g 7 - drawing 10 show the example of a system configuration when performing 
online communications. This assumes the case where a certain computer communicates with 
another computer via an ATM node and an ATM router. Drawing where drawin g 7 saw a system 
block Fig. and drawing 8 hierarchical, drawing in which drawing 9 shows the functional 
configuration of an ATM node, and drawin g 10 are drawings showing the functional configuration 
of a router. In drawing 7 , the router with which 81 and 87 have the routing function of an IP 
packet as for a computer, 82, and 84 and 86, and 83 and 85 are ATM nodes which have the 
switching function of an ATM cel. 

[0006] In drawin g 8 , in 91, a network layer and 93 show a transport layer and, as for an ATM 
layer and 92, 94 shows the high order layer. Although an ATM layer consists of a physical layer, 
an ATM layer, and an AAL (ATM Adaptaion Layer) layer, it is summarized for convenience and 
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taken as the ATM layer. Moreover, although constituted from a session layer, the presentation 
layer, and the application layer by the high order layer at an OSI reference model, it is displaying 
as the upper layer collectively. Moreover, although a network consists of two or more nodes, it 
simplified by a diagram and two ATM nodes are indicated. 

[0007] Drawin g 9 is drawing showing the ATM node 83. and is 101. The ATM header discernment 
section and 102 The switching section and 103 It- is a header adjunct Drawing 10 is drawing 
showing a router 82, and is 111. The ATM header discernment section and 112 The data 
playback section and 113 IP header discernment section and 1 14 The routing processing section 
and 1 15 IP header adjunct and 116 The cellular splititting section and 1 17 It is a header adjunct. 
[0008] In a computer 81, the data from the upper layer are divided into an ATM eel according to 
a format of previous drawin g 6 , and are sent to a router 82. With a router, it is the ATM hea'der 
discernment section 1 1 1 like drawing 1 0 . And the data playback section 1 1 2 IP data are 
reproduced except for ATM header information. IP header discernment section 1 1 3 IP header is 
then identified further and it is the routing processing section 1 1 4. Routing processing of the IP 
packet in a network layer is performed. IP header adjunct 1 15 IP header is added and it is the 
cellular splititting section 116. It sets, divides into an ATM eel and is the header adjunct 117. An 
ATM header is added and it sends out to the ATM node 83 as an ATM eel again. 
[0009] It sets to the ATM node 83 and is the ATM header discernment section 101 like drawing 
9 . A header is identified and it is the switching section 102. A eel is switched by the ATM layer 
and it is the header adjunct 103. An ATM header is added and it transmits to a router 84. Same 
processing is performed by further two or more nodes and two or more routers, and a computer 
87 is reached. By computer 87, an IP packet is restored from an ATM eel, a TCP packet is 
reproduced from an IP packet, and data are passed to the application of the upper layer. 
Processing of each layer is performed based on each header and trailer information, and, in the 
usual case, it does not refer to about internal data. 

[0010] In the system of drawing 7 - drawing 10 , abandonment of an ATM eel may take place by 
the congestion of a transmission line in the ATM node 83 or 85. Moreover, in routers 82 and 84 
or 86, delay of data may occur by the overload of routing processing. By the conventional 
method, when congestion arose in an ATM layer, the processing in each layer was performing 
abandonment processing to each ATM eel, in order to process independently based on the 
header information for every layer. 

[001 1] For this reason, even when some ATM eels which constitute an IP packet were discarded 
and it became impossible to have used it as an IP packet, the remaining ATM eels which 
constitute that IP packet were sent out, and there was a fault of making congestion maintain. 
Moreover, delay arose in IP packet processing, and in the application as which real time nature is 
required, since the useless IP packet which became unusable was also transmitted, there was a 
fault that a transmission line could not be used effectively. 
[0012] 

[Problem(s) to be Solved by the Invention] In the online communications using the protocol 
specified according to a layered structure, by using in common the data in which communication 
link quality is shown on each hierarchy, the purpose of this invention prevents transmission of a 
useless packet, and is by using transmission-line capacity effectively to offer the approach of 
making a network utilization ratio high. 
[0013] 

[Means for Solving the Problem] In the packet communication mode which packet-izes a data 
signal according to each hierarchy's format with the communications protocol hierarchized by 
two or more hierarchies, and transmits it, this invention arranges the data in which 
communication link quality is shown in common as a part of DDA or trailer to each hierarchy's 
packet, and is characterized by what packet processing could be made to carry out with 
reference to the data in which this communication link quality is shown in each hierarchy. As 
data in which the communication link quality in this invention is shown, an abandonment priority, 
a congestion condition, a time delay, etc. can be used. 
[0014] 

[Function] In such this invention, since the data in which communication link quality is shown 
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have been arranged in common as each hierarchy's packet header, or a part of trailer, packet 
processing can be appropriately performed using the data in which this communication link 
quality is shown in each hierarchy. 
[001 5] 

[Example] The packet format which is an example by this invention is shown in drawing 1 . 
Mapping of the data in each hierarchy in case a TCP/IP protocol performs data transmission 
between computers is shown using ATM as the physical layer. The same number is given about 
drawing 6 and a common thing. 1 1 shows the format structure of a TCP packet, 12 is a TCP 
header and 21 is TCP data. 14 shows the format structure of an IP packet and, as for IP header 
and 22, 1 5 is [ IP data and 23 ] the trailers for ATM eels. 

[0016] The parts 13, 16, and 19 which attached the slash in the header unit of each packet ' 
express the data which show each hierarchy by this invention the communication link quality 
arranged in common. Although arranged in a header in this drawing, you may arrange in a trailer. 
1 7 shows the structure of an ATM eel, 1 8 is an ATM header and 24 is data division. 20 shows 
the example of structure of the header of the ATM eel fixed to the header length of 5 bytes, and 
the data length of 48 bytes. In addition, TCP and IP packet size are adjustable. 
[0017] In the case of data transmission, the data stream from the application of the upper layer 
is divided into a TCP segment (packet), and a TCP header is added. At this time, the 
communication link quality desired value from the application of the upper layer is embedded at 
the part 13 in a TCP header. Next, this is mapped in an IP packet and IP header is added. At this 
time, the data corresponding to the part 13 in the aforementioned TCP header are embedded 
similarly at a part of IP header 16. Furthermore, an IP packet is mapped in an ATM cel. Also at 
this time, the data corresponding to a part of IP header 16 are mapped in the part 1 9 in an ATM 
header. 

[0018] In the method of cel-izing to ATM, it is Types 1 and 2 and 3/4. And although there is a 
format called Type 5 and format structures differ, respectively, the case of Type 5 for data 
transmission is shown here. By Type 5, only a trailer is added to the tail of user data (IP packet), 
and it arranges to the data area of a cel. 

[0019] The word length of the data 13 in the header arranged in common or a trailer, 16, and 19 
does not necessarily need to be the same, and it is possible to use the value which corresponds 
based on the translation table beforehand created according to the data length of each layer. 
Moreover, it can be set as arbitration also about the location in a header or a trailer using 
preliminary data etc. 

[0020] Drawing 2 - drawing 5 show the example of a system configuration when performing 
online communications. This assumes the case where a certain computer communicates with 
another computer via an ATM node and an ATM router. Drawing where drawing 2 saw a system 
block Fig. and drawin g 3 hierarchical, drawing in which drawin g 4 shows the functional 
configuration of an ATM node, and drawing 5 are drawings showing the functional configuration of 
a router. In drawing 2 , the router with which 31 and 37 have a computer and 32, 34, and 36 have 
the routing function of an IP packet and 33 and 35 are ATM nodes which have the switching 
function of an ATM cel. 

[0021] In drawing 3 , in an ATM layer and 42, a network layer and 43 express a transport layer 
and 44 expresses [ 41 ] the high order layer. Although an ATM layer consists of a physical layer, 
an ATM layer, and an AAL (ATM Adaptaion Layer) layer, it is summarized for convenience and 
taken as the ATM layer. Moreover, although constituted from a session layer, the presentation 
layer, and the application layer by the high order layer at an OSI reference model, it is displaying 
as the upper layer collectively. Moreover, although a network consists of two or more nodes, it 
simplified by a diagram and two ATM nodes are indicated. 

[0022] Drawin g 4 is drawing showing the ATM node 33, and, as for the ATM header discernment 
section and 52, 51 is [ the switching section and 53 ] header adjuncts, drawing in which drawing 
5 shows a router 32 — it is — 61 — for IP header discernment section and 64, as for IP header 
adjunct and 66, the routing processing section and 65 are [ the ATM header discernment section 
and 62 / the data playback section and 63 / the cellular splititting section and 67 ] header 
adjuncts. Although the system shown in drawing 7 - drawing 10 and the fundamental function are 
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common, it differs in that the processing facility using the header information by this invention is 
contained. 

[0023] In a computer 31, according to a format of previous drawin g 1 , the data from the upper 
layer are divided into an ATM eel, and are sent to a router 32. In a router 32, IP data are 
reproduced by the ATM header discernment section 61 and the data playback section 62 except 
for ATM header information like drawing 5 . In IP- header discernment section 63, identify IP 
header further, and the routing processing section 64 performs routing processing of the IP 
packet in a network layer. IP header is added by IP header adjunct 65, it divides into an ATM eel 
in the cellular splititting section 66, an ATM header is added by the header adjunct 67, and it 
sends out to the ATM node 33 as an ATM eel again. 

[0024] In the ATM node 33, a header is identified in the ATM header discernment section 51 like 
drawing 4 , a eel is switched by the ATM layer by the switching section 52, an ATM header is 
added by the header adjunct 53, and it transmits to a router 34. Same processing is performed 
by two or more nodes and two or more routers, and a computer 37 is reached. By computer 37, 
an IP packet is restored from an ATM eel, a TCP packet is reproduced from an IP packet, and 
data are passed to the application of the upper layer. 

[0025] Based on the system configuration of drawing 2 , the example at the time of using an 
abandonment priority as a common header or trailer information (data in which communication 
link quality is shown) is explained. For example, in the ATM node 33, the congestion of a 
transmission line or the overload of switching processing of a eel may occur, and delay of data 
may occur by the overload of routing processing in a router 32. 

[0026] When such and the congestion of a eel arises by the ATM layer in this invention, it is the 
ATM layer of the node. It is IP layer, when eel abandonment is performed according to the 
abandonment priority identified in the ATM header discernment section 51 of drawing 4 and the 
overload of routing processing arises in IP layer. Abandonment of an IP packet can be similarly 
performed according to the priority identified in IP header discernment section 63 of drawing 5 , 
and congestion processing is possible for the priority of the data independently discarded 
according to the throughput in each layer in common. 

[0027] Thus, since congestion processing was conventionally performed only by the limited layer, 
when congestion occurred in another layer, big quality degradation had arisen, but since 
processing is possible with each layer according to an abandonment priority in this invention, it is 
possible to suppress quality degradation to the minimum. 

[0028] Next, the example at the time of using a congestion condition as a common header or 
trailer information is explained. In the ATM node 33, congestion arises in an ATM layer and the 
case where eel abandonment occurs is assumed. In that case, IP header discernment section 63 
can refer that abandonment occurred in the router of the next step by processing by IP layer by 
putting on IP header as a congestion condition by the ATM header discernment section 61 and 
the data playback section 62 of drawing 5 . Therefore, the advantage that the congestion 
[ transmission / of a useless packet ] after a stop and degree node is avoidable is acquired by 
discarding the whole IP packet. 

[0029] Moreover, when a time delay is used as a common header or trailer information, routing 
processing etc. takes time amount and it becomes possible to aim at a deployment of a 
transmission line in the application as which real time nature is required by detecting the IP 
packet which became unusable by an intermediate router or an intermediate node, and discarding 
this. In addition, since the technique of synchronizing the time of day of each network node has 
already spread, calculation of a time delay is easily realizable. 

[0030] Thus, since abandonment processing of a packet in_which eel abandonment processing or 
a time delay exceeded the allowed value since packet processing was able to be performed with 
reference to the data in which the data in which communication link quality is shown are 
arranged in common as each hierarchy's (layer) packet header or a part of trailer, and said 
communication link quality is shown in each hierarchy etc. is made to independence for every 
layer, transmission of a useless packet can be prevented and, according to this invention, 
congestion evasion and a deployment of a transmission line are possible. 
[0031] Moreover, it is also possible to aim at implementation of real-time transmission or 
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implementation of high quality transmission by processing preferentially the packet as which a 
packet with a high priority or low delay is required with reference to the above-mentioned 
common header information. 
[0032] 

[Effect of the Invention] As explained above, according to this invention, it is possible by 
preventing transmission of a useless packet and -using transmission-line capacity effectively to 
offer the network where a utilization ratio is high by using in common the data in which 
communication link quality is shown on each hierarchy in online communications. Furthermore, it 
is also possible to aim at implementation of real-time transmission or implementation of high 
quality transmission. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/03/15 



JP.08-163139.A [TECHNICAL HELD] 



1/1 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the packet correspondence procedure which 
packet-izes and is transmitted using the protocol to which a data signal is specified according to 
a layered structure based on an OSI reference model in online communications. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the packet communication mode (data communication system) 
which packet-izes a data signal according to each hierarchy's format with the communications 
protocol hierarchized by two or more layers represented by the OSI reference model, and 
transmits it, it has the format structure where each hierarchy consists of an independent header 
until now, and there was no function which delivers and receives the header information which 
shows the condition of a communication link quality demand or a network among hierarchies. 
[0003] Actuation is explained about the case where the data (IP (Internet Protocol) packet data) 
of a computer are divided and transmitted to an ATM eel as an example, using ATM 
(Asynchronous Transfer Mode) as a physical layer. Drawin g 6 shows mapping of the data in each 
hierarchy in case a TCP/IP protocol performs data transmission between computers, using ATM 
as the physical layer. 71 shows the format structure of a TCP packet, 72 is a TCP header and 
21 is TCP data. 73 shows the format structure of an IP packet and 74 is IP header and a trailer 
for [ 22 ] ATM eels in IP data and 23. 75 shows the structure of an ATM eel, 76 is an ATM 
header and 24 is data division. 77 shows the structure of an ATM eel header, header length is 
fixed to 5 bytes and the data length is being fixed to 48 bytes. In addition, TCP and IP packet 
size are adjustable, and are a maximum of 64 K bytes. 

[0004] In the case of data transmission, the data stream from the application of the upper layer 
is divided into a TCP segment (packet), and a TCP header is added. Next, this is mapped in an IP 
packet and IP header is added. Furthermore, an IP packet is mapped in an ATM cel. In the 
method of ceHzing to ATM, it is Types 1 and 2 and 3/4. And although there is a format called 
Type 5 and format structures differ, respectively, the case of Type 5 for data transmission is 
shown here. The header information used for the processing in each hierarchy has been 
independent in each hierarchy, and has composition which cannot use a layer, straddling so that 
drawing 6 may show. 

[0005] Drawin g 7 - drawing 10 show the example of a system configuration when performing 
online communications. This assumes the case where a certain computer communicates with 
another computer via an ATM node and an ATM router. Drawing where drawin g 7 saw a system 
block Fig. and drawing 8 hierarchical, drawing in which drawing 9 shows the functional 
configuration of an ATM node, and drawin g 10 are drawings showing the functional configuration 
of a router. In drawing 7 , the router with which 81 and 87 have the routing function of an IP 
packet as for a computer. 82. and 84 and 86. and 83 and 85 are ATM nodes which have the 
switching function of an ATM cel. 

[0006] In drawin g 8 . in 91, a network layer and 93 show a transport layer and, as for an ATM 
layer and 92, 94 shows the high order layer. Although an ATM layer consists of a physical layer, 
an ATM layer, and an AAL (ATM Adaptaion Layer) layer, it is summarized for convenience and 
taken as the ATM layer. Moreover, although constituted from a session layer, the presentation 
layer, and the application layer by the high order layer at an OSI reference model, it is displaying 
as the upper layer collectively. Moreover, although a network consists of two or more nodes, it 
simplified by a diagram and two ATM nodes are indicated. 

[0007] Drawing 9 is drawing showing the ATM node 83, and is 101. The ATM header discernment 
section and 102 The switching section and 103 It is a header adjunct Drawin g 10 is drawing 
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showing a router 82. and is 111. The ATM header discernment section and 112 The data 
playback section and 113 IP header discernment section and 114 The routing processing section 
and 1 15 IP header adjunct and 116 The cellular splititting section and 1 17 It is a header adjunct 
[0008] In a computer 81, the data from the upper layer are divided into an ATM eel according to 
a format of previous drawing 6 , and are sent to a router 82. With a router, it is the ATM header 
discernment section 1 1 1 like drawing 10 . And the data playback section 1 12 IP data are 
reproduced except for ATM header information. IP header discernment section 1 1 3 IP header is 
then identified further and it is the routing processing section 114. Routing processing of the IP 
packet in a network layer is performed. IP header adjunct 1 1 5 IP header is added and it is the 
cellular splititting section 1 16. It sets, divides into an ATM eel and is the header adjunct 117. An 
ATM header is added and it sends out to the ATM node 83 as an ATM eel again. 
[0009] It sets to the ATM node 83 and is the ATM header discernment section 101 like drawin g 
9 . A header is identified and it is the switching section 102. A eel is switched by the ATM layer 
and it is the header adjunct 1 03. An ATM header is added and it transmits to a router 84. Same 
processing is performed by further two or more nodes and two or more routers, and a computer 
87 is reached. By computer 87, an IP packet is restored from an ATM eel, a TCP packet is 
reproduced from an IP packet, and data are passed to the application of the upper layer. 
Processing of each layer is performed based on each header and trailer information, and, in the 
usual case, it does not refer to about internal data. 

[0010] In the system of drawing 7 - drawing 10 , abandonment of an ATM eel may take place by 
the congestion of a transmission line in the ATM node 83 or 85. Moreover, in routers 82 and 84 
or 86, delay of data may occur by the overload of routing processing. By the conventional 
method, when congestion arose in an ATM layer, the processing in each layer was performing 
abandonment processing to each ATM eel, in order to process independently based on the 
header information for every layer. 

[0011] For this reason, even when some ATM eels which constitute an IP packet were discarded 
and it became impossible to have used it as an IP packet, the remaining ATM eels which 
constitute that IP packet were sent out, and there was a fault of making congestion maintain. 
Moreover, delay arose in IP packet processing, and in the application as which real time nature is 
required, since the useless IP packet which became unusable was also transmitted, there was a 
fault that a transmission line could not be used effectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, it is possible by 
preventing transmission of a useless packet and using transmission-line capacity effectively to 
offer the network where a utilization ratio is high by using in common the data in which 
communication link quality is shown on each hierarchy in online communications. Furthermore, it 
is also possible to aim at implementation of real-time transmission or implementation of high 
quality transmission. 
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OPERATION 



[Function] In such this invention, since the data in which communication link quality is shown 
have been arranged in common as each hierarchy's packet header, or a part of trailer, packet 
processing can be appropriately performed using the data in which this communication link 
quality is shown in each hierarchy. 
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EXAMPLE 



[Example] The packet format which is an example by this invention is shown in drawin g 1 . 
Mapping of the data in each hierarchy in case a TCP/IP protocol performs data transmission 
between computers is shown using ATM as the physical layer. The same number is given about 
drawing 6 and a common thing. 1 1 shows the format structure of a TCP packet, 12 is a TCP 
header and 21 is TCP data. 14 shows the format structure of an IP packet and, as for IP header 
and 22, 1 5 is [ IP data and 23 ] the trailers for ATM eels. 

[0016] The parts 13, 16, and 19 which attached the slash in the header unit of each packet 
express the data which show each hierarchy by this invention the communication link quality 
arranged in common. Although arranged in a header in this drawing, you may arrange in a trailer. 
17 shows the structure of an ATM eel, 18 is an ATM header and 24 is data division. 20 shows 
the example of structure of the header of the ATM eel fixed to the header length of 5 bytes, and 
the data length of 48 bytes. In addition, TCP and IP packet size are adjustable 
[0017] In the case of data transmission, the data stream from the application of the upper layer 
is divided into a TCP segment (packet), and a TCP header is added. At this time, the 
communication link quality desired value from the application of the upper layer is embedded at 
the part 13 in a TCP header. Next, this is mapped in an IP packet and IP header is added. At this 
time, the data corresponding to the part 13 in the aforementioned TCP header are embedded 
similarly at a part of IP header 16. Furthermore, an IP packet is mapped in an ATM cel. Also at 
this time, the data corresponding to a part of IP header 16 are mapped in the part 19 in an ATM 
header. 

[0018] In the method of cel-izing to ATM, it is Types 1 and 2 and 3/4. And although there is a 
format called Type 5 and format structures differ, respectively, the case of Type 5 for data 
transmission is shown here. By Type 5, only a trailer is added to the tail of user data (IP packet), 
and it arranges to the data area of a cel. 

[0019] The word length of the data 13 in the header arranged in common or a trailer, 16, and 19 
does not necessarily need to be the same, and it is possible to use the value which corresponds 
based on the translation table beforehand created according to the data length of each layer. 
Moreover, it can be set as arbitration also about the location in a header or a trailer using 
preliminary data etc. 

[0020] Drawing 2 - drawing 5 show the example of a system configuration when performing 
online communications. This assumes the case where a certain computer communicates with 
another computer via an ATM node and an ATM router. Drawing where drawin g 2 saw a system 
block Fig. and drawin g 3 hierarchical, drawing in which drawin g 4 shows the functional 
configuration of an ATM node, and drawing 5 are drawings showing the functional configuration of 
a router. In drawin g 2 , the router with which 31 and 37 have a computer and 32, 34, and 36 have 
the routing function of an IP packet, and 33 and 35 are ATM nodes which have the switching 
function of an ATM cel. 

[0021] In drawing 3 , in an ATM layer and 42, a network layer and 43 express a transport layer 
and 44 expresses [ 41 ] the high order layer. Although an ATM layer consists of a physical layer, 
an ATM layer, and an AAL (ATM Adaptaion Layer) layer, it is summarized for convenience and 
taken as the ATM layer. Moreover, although constituted from a session layer, the presentation 
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layer, and the application layer by the high order layer at an OSI reference model, it is displaying 
as the upper layer collectively. Moreover, although a network consists of two or more nodes, it 
simplified by a diagram and two ATM nodes are indicated. 

[0022] Drawing 4 is drawing showing the ATM node 33, and, as for the ATM header discernment 
section and 52, 51 is [ the switching section and 53 ] header adjuncts, drawing in which drawin g 
5 shows a router 32 — it is — 61 — for IP header discernment section and 64, as for IP header 
adjunct and 66, the routing processing section and 65 are [ the ATM header discernment section 
and 62 / the data playback section and 63 / the cellular splititting section and 67 ] header 
adjuncts. Although the system shown in drawing 7 - drawing 10 and the fundamental function are 
common, it differs in that the processing facility using the header information by this invention is 
contained. 

[0023] In a computer 31, according to a format of previous drawing 1 , the data from the upper 
layer are divided into an ATM cel. and are sent to a router 32. In a router 32, IP data are 
reproduced by the ATM header discernment section 61 and the data playback section 62 except 
for ATM header information like drawin g 5 . In IP header discernment section 63, identify IP 
header further, and the routing processing section 64 performs routing processing of the IP 
packet in a network layer. IP header is added by IP header adjunct 65, it divides into an ATM eel 
in the cellular splititting section 66, an ATM header is added by the header adjunct 67, and it 
sends out to the ATM node 33 as an ATM eel again. 

[0024] In the ATM node 33, a header is identified in the ATM header discernment section 51 like 
drawin g_4 , a eel is switched by the ATM layer by the switching section 52, an ATM header is 
added by the header adjunct 53, and it transmits to a router 34. Same processing is performed 
by two or more nodes and two or more routers, and a computer 37 is reached. By computer 37, 
an IP packet is restored from an ATM eel, a TCP packet is reproduced from an IP packet, and 
data are passed to the application of the upper layer. 

[0025] Based on the system configuration of drawing 2 , the example at the time of using an 
abandonment priority as a common header or trailer information (data in which communication 
link quality is shown) is explained. For example, in the ATM node 33, the congestion of a 
transmission line or the overload of switching processing of a eel may occur, and delay of data 
may occur by the overload of routing processing in a router 32. 

[0026] When such and the congestion of a eel arises by the ATM layer in this invention, it is the 
ATM layer of the node. It is IP layer, when eel abandonment is performed according to the 
abandonment priority identified in the ATM header discernment section 51 of drawin g 4 and the 
overload of routing processing arises in IP layer. Abandonment of an IP packet can be similarly 
performed according to the priority identified in IP header discernment section 63 of drawing 5 , 
and congestion processing is possible for the priority of the data independently discarded 
according to the throughput in each layer in common. 

[0027] Thus, since congestion processing was conventionally performed only by the limited layer, 
when congestion occurred in another layer, big quality degradation had arisen, but since 
processing is possible with each layer according to an abandonment priority in this invention, it is 
possible to suppress quality degradation to the minimum. 

[0028] Next, the example at the time of using a congestion condition as a common header or 
trailer information is explained. In the ATM node 33, congestion arises in an ATM layer and the 
case where eel abandonment occurs is assumed. In that case, IP header discernment section 63 
can refer that abandonment occurred in the router of the next step by processing by IP layer by 
putting on IP header as a congestion condition by the ATM header discernment section 61 and 
the data playback section 62 of drawin g 5 . Therefore, the advantage that the congestion 
[ transmission / of a useless packet ] after a stop and degree node is avoidable is acquired by 
discarding the whole IP packet. 

[0029] Moreover, when a time delay is used as a common header or trailer information, routing 
processing etc. takes time amount and it becomes possible to aim at a deployment of a 
transmission line in the application as which real time nature is required by detecting the IP 
packet which became unusable by an intermediate router or an intermediate node, and discarding 
this. In addition, since the technique of synchronizing the time of day of each network node has 
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already spread, calculation of a time delay is easily realizable. 

[0030] Thus, since abandonment processing of a packet in_which eel abandonment processing or 
a time delay exceeded the allowed value since packet processing was able to be performed with 
reference to the data in which the data in which communication link quality is shown are 
arranged in common as each hierarchy's (layer) packet header or a part of trailer, and said 
communication link quality is shown in each hierarchy etc. is made to independence for every 
layer, transmission of a useless packet can be prevented and, according to this invention, 
congestion evasion and a deployment of a transmission line are possible. 
[0031] Moreover, it is also possible to aim at implementation of real-time transmission or 
implementation of high quality transmission by processing preferentially the packet as which a 
packet with a high priority or low delay is required with reference to the above-mentioned 
common header information. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the packet format of the example by this invention. 
[Drawing 2] It is the block diagram of the configuration of the example by this invention. 
[Drawing 3] It is drawing which found the configuration of the example by this invention 
hierarchical. 

[Drawing 4] It is drawing showing the functional configuration of the ATM node of the example by 
this invention. 

[Drawing 5] It is drawing showing the functional configuration of the router of the example by 
this invention. 

[Drawing 6] It is drawing showing the packet format of the conventional example. 
[Drawin g 7] It is the block diagram of the configuration of the conventional example. 
[Drawing 8] It is drawing which found the configuration of the conventional example hierarchical. 
[Drawin g 9] It is drawing showing the functional configuration of the ATM node of the 
conventional example. 

[Drawin g 10] It is drawing showing the functional configuration of the router of the conventional 
example. 

[Description of Notations] 

1 1 Format Structure of TCP Packet 

12 TCP Header 

13, 16, 19 Data which show each hierarchy the communication link quality arranged in common 

1 4 Format Structure of IP Packet 

15 IP Header 

1 7 Structure of ATM Cel 

18 ATM Header 

20 Example of Structure of Header of ATM Cel 

21 TCP Data 

22 IP Data 

23 Trailer for ATM Cels 

24 Data Division 
31 37 Computer 

32, 34, 36 Router which has the routing function of an IP packet 
33 35 ATM node which has the switching function of an ATM cel 

41 ATM Layer 

42 Network Layer 

43 Transport Layer 

44 High Order Layer 

51 ATM Header Discernment Section 

52 Switching Section 

53 Header Adjunct 

61 ATM Header Discernment Section 

62 Data Playback Section 
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63 IP Header Discernment Section 

64 Routing Processing Section 

65 IP Header Adjunct 

66 Cellular Splititting Section 

67 Header Adjunct 

71 Format Structure of TCP Packet 

72 TCP Header 

73 Format Structure of IP Packet 

74 IP Header 

75 Structure of ATM Cel 

76 ATM Header 

77 Example of Structure of Header of ATM Cel 
81 87 Computer 

82, 84, 86 Router which has the routing function of an IP packet 
83 85 ATM node which has the switching function of an ATM cel 

91 ATM Layer 

92 Network Layer 

93 Transport Layer 

94 High Order Layer 

101 ATM Header Discernment Section 

1 02 Switching Section 

1 03 Header Adjunct 

1 1 1 ATM Header Discernment Section 

1 1 2 Data Playback Section 

1 13 IP Header Discernment Section 

114 Routing Processing Section 

1 1 5 IP Header Adjunct 

116 Cellular Splititting Section 

1 1 7 Header Adjunct 
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S. ATM-/ — K*33T?fci£»C0«g|fc4UW-fe;U 

$32fC33l%xl4;i>-^< ^flJStDiefttflcJ: y =f-$ 



[002 6] w©^-5JSi:#^*e9-cl4. ATMU-f-V 

r% H*roATM/v^yaiajg?5n?a*jLft:sgsisifes 

S<Difl&WA<*CfcJ*£-t* I PU^Vt. p]«t- I P/< 

5fc£i=j5cx*r5 = fcu-f-w-asi+ssigje 
LXBHSaiaa^texfcs., 

[O0 2 7] =<0i?l=, €£*ttEt.*tfcH'-\rfc*lfC 

«**^Jiasj*<t4<4i;T:L^fcAt. ;jMgfjgxf4«-L-< 
^XjR£«$EKr=J5UxfflJI;!i<X£*>fc*> s SH3&<b£ 

[0 0 2 8] JfelC. ^j5a>^v^**lM4 hU-OtiHS 

t Lxiii^BS£m>fc*£ro§ei6eflic-^xBiJBr 

5. ATM/ — K33lcasi>T, ATMU-f ^X8«*><ife; 
&C&;U-£ lCfcl>xSilWtfE£ Lfc d £ £B 5 03 A T M 

^v$ra»jgP6ifc«fct;-7 : -$s£fipe2r=i y. ts&ttis 

tLt I P' s >vyic*-&5Ci:l=«fcy I P U-f-VX(0«l 
ax I P^v4fSI«JSp63ICJ;y#H-r-6Cir^T»$*„ 

ts^x. -to i p/<* w hsraeKiji-riwticAy. 

m&E&T* * 5 £ 5 31 jfi*<» tt*. 
[0 0 2 9] Ai80^7«f»5^l*l-l/Y7tt{« 

i: ux»aB$iHi£ffli*7=* , e\ «x.i4Vu— vyai 
« iz w fia A^ y . ij7^-c Ate 4^3* * *i s t ^ y 

<0;i— 5» *«c\|*:>' — Kx«itfc U w+L^Si*r*Ct 
X&-6. 

[0 0 3 0] C<0«»:5l=*5eBJ|- < k^if, a^aS.S*3t 
■*=?— 9 *#BEH (U<-V) ro/<^rv K~v?"&$lM4 

[oo3ij *t=. -tEe<o«a'Nv$fijrs£*SLrfli 
f-$ff5E»i^«sa-r?>wtiz c ky. yr/u^-r Aesro 

[0 O 3 2] 
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^s^awiw^jfflr^ctiz^ysst&A^rv hoes 

[01 3 *»K(CJ;-SSIJ£ftl<Dy<'^v h7t-v-j f-£ 
[0 2 3 **98l-^4Slft«C5«ao7ny^gi-c* 
[03 3 *«Klc«fc*SBtt«OD«flE$peJS«llc^fcHx- 

CH4 3 *mwtzj:&m&m<r>ATM;— 
£st"0"e&-5>. 

0T?fe«5. 

[063 «£*gg©/<>ry h7*-?-; h^S-TE-efc 
•5. 

[073 ft*«503^tflt«>^p-y<;ax'*^. 

[0 9 3 fi£S5«fl>ATM^ — Kro«fig«^$sfHr-* 
4. 

[01 0 3 tt*«auu~*OTfflfit*/3c£Si-fHT?fes. 
[fc-^&K] 

11 TCP^7HB7i~7?h»iS 
1 2 TCP^y$f 

i3. is. 19 *pgjiiz»a«r=Eii**Lr=ifi<sa 
St**-*-'?— * 

14 I P^^-^ hffl7t-7vh«S 

1 7 A TM-fe;KD«3S 

1 8 ATM^? 

2 0 ATM-tr;uo^v4f©«aS« 

2 1 TCP"?— 9 

2 2 I P-r— 

2 3 ATMtJUHI h U-f 5 

2 4 5=-$ SB 

3 1.37 => >t?a.— ? 

3 2. 3 4. 3 6 I P/<^f h©^-f-f>?«ffiS 

3 3. 3 5 ATM-bJl,rox-f7^V^iffi«St5A 



41 ATMl/-ft 

4 2 h? — ' i7 U-f -X» 

4 3 h7>^?K-(-L-ft 

4 4 ±&W( J r 

5 1 ATWNryy»S9SS 
5 2 

5 3 ^$r#JnSS 

6 1 ATWN^ySSSJgS 
6 2 7=-$fS<fe& 

6 3 i p^v^jaaisp 

6 4 ^<>^ffig« 

6 5 I P^y^lCS 

6 6 -bJU^SJJfS 

6 7 'Nvsmanai 

7 1 TCP/<{ry h«)7*-7y(-«3fi 
72 TCP^-y^ 

7 3 I P/<V^K07i — "^ry K-ftl& 

7 4 I P<v v£* 

7 5 ATM-feJKDfllifi 

76 ATM'v?? 

77 ATM-tryucD'N.'i/yro^jifti 

8 1.87 avtfi— ^ 

8 2. 8 4. 8 6 I P/<-7":y h<B>l/— r.<>^tfcfli£ 

8 3. 8 5 ATM-b;U«)^.^-;^>y«|i6$^}-J-$A 
TM/ — K 

91 ATM U-f ■V 

9 2 *?hi7-^WV 

93 h7>X?K- hL^-V 

94 jt<au-f* 
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1 
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O 3 
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1 1 


ATM^v^aS«ySI 
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1 2 
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1 3 




1 


1 4 


/i — t- •< v^saags 


1 


1 5 


l p^y^ftOTSS 


1 


1 6 
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1 7 
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